Studies of heavy ion induced single nucleon transfer reactions at 1-3 energies above and below the Coulomb barrier have recently. been reported .
• ~ While these studies have added greatly to our understanding of the reaction ..
) mechanism, they have also shown such reactions to be somewhat disappointing probes of nuclear structure. The observed angular distributions, for example, have been found to be very nearly independent of L, the orbital angular 1-3 momentum transfer. · Also, uncertainties in the nuclear interactions, bound state wave functions, and numerical approximations have made extraction of spectroscopic factors using DWBA subject to q_uestion.
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To date, there are very few experimental data available to provide a good test of one of the more important aspects of the heavy ion reaction mechanism, the selection rules. These rules will in general differ from those for light ions since the transferred nucleon need not be in a relative s-state in. the projectile. To obtain more information about these rules we have performed a series of experiments using different targets and projectiles.
These measurements reveal a strong j-dependence in the relative cross sections for the different projectiles which, apparently, results from the selection rules and can be utilized to provide j-assignments. 
where L is the transferred orbital angular momentum, c 2 , a 2 are the spins of the target and residual nuclei, and S 1 j 1 t 1 , s 2 j 2 t 2 are the spectroscopic factor, total and orbital angular momentum of the transferred nucleon in the projectile and residual nucleus, respectively. The ~uantity cr 1 (8) is the DWBA cross section for the transition j 1 t 1 + j 2 t 2 proceeding by the transfer L. In the above treatment recoil effects are ignored by neglect of terms of the order m /m in the separation of the variables appearing in the DWBA integrals.
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p al Based on these assumptions the following selection rules apply:
.
The allowed L transfers for the reactions studied here are listed in In a light ion reaction ~l = 1, jl = l/2 so that only L = ~2 is allowed. Thus, nucleon transfer between heavy ions contains an inherent dependence on the value. of j 2 , which appears expiici tly in the selection rules.
This is in contrast to the j-dependence observed in light ion reactions 11 which arises from the spin orbit part of the projectile-nucleus potential and is a small effect except for polarization phenomena.
It is unfortunate from the point of view of studying nuclear structure that the shape for cr 1 (e) in heavy ion transfers is nearly independent of L.
The magnitude, however, depends sensitively on L. Th~ DWBA calculations used here typically predict cr 1 + 2 ~ 10 cr 1 for a given n We have analyzed our data using DWBA 12 and have found that the observed j-dependent effects (Figs. 3,4 relative spectroscopic factors which were in agreement with those deduced using light ions could be obtained. In view of our results the reported agreement is probably fortuitous. A better understanding of the reaction mechanism is needed before one can use DWBA reliably to extract spectroscopic factors from heavy ion nucleon transfers.
Among the many uncertainties in DWBA are the effects of recoil. Recoil effects can be included .as correction terms in the no-recoil DWBA amplitudes.
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These terms can affect the magnitude 4 of 0 1 and perhaps more importantly they can introduce contributions to the cross section with 1 transfers different 13 from those allowed by the standard no-recoil DWBA expression (Eq. (3)). These additional contributions appear qualitatively to be of the right magnitude to u ..
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